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NEW YORK STATE 
DEPARTMENT OF TRANSPORTATION 


Raymond T. Schuler, Commissioner 


1220 Washington Avenue, State Campus, Albany, New York 12226 


August 1, 1975 


Mr. George M. Briggs, Director 
Transportation Maintenance Division 
NYS Department of Transportation 
1220 Washington Avenue 

Albany, New York 12232 


Dear Mr. Briggs: 


Transmittal of Structure Condition Report 
Barge Canal - Fairport to Lock 33 
PIN 4940, 29-101 


In accordance with your request of December 16, 1974, 
this Bureau has evaluated the condition of the portland 
cement concrete in the structures located on the Barge 
Canal between Fairport and Lock 33. This evaluation 
was conducted utilizing the following techniques: 


Core samples were obtained and analyzed 
from areas of each structure. 


Compressive strengths were obtained 
from selected cores. 


Each structure was sounded to 
determine both the presence of 
delaminated concrete and to 
supplement the information 
obtained from the cores. 


The overall surface condition of 
the concrete in each structure 
Was visually inspected and 
photographed. 


The conclusions and recommendations included in this 
report result from the summary of the information 
obtained from these evaluation techniques coupled 
with the intended function of each structural 
component. The evaluation of the Bushnell Basin 
Trough Floor, the Irondequoit Trough Floor and the 
culverts passing under this section of the canal 
remain to be completed. These will be included in 
a separate report which will be forwarded to you 

in the near future. 


Bureau personnel participating in this evaluation include: 
S. J. Candib, D. M. Sweredoski, C. G. Holub, J. J. DiFabio, 
W. L. Robson, D. Jarose, and W. A. Snyder. J. J. Murphy 
and T. E. Wohlscheid coordinated the evaluation for the 
Bureau. Formal acknowledgement of the assistance and 
cooperation received from the following Region 4 personnel 
is herein noted: C. K. Burkwit, Regional Waterways 
Maintenance Engineer, and his entire staff, T. J. Mahaney, 
Technical Services Engineer, C. R. DiCenzo, Materials 
Engineer; with special thanks extended to K. Hunt for his 
assistance during the coring operations. 


This report details the condition of the concrete in the 
structures for the subject canal area and should be used 
in conjunction with reports from other involved Bureaus 
and Subdivisions in evaluating the overall canal condition, 
If any questions arise concerning this report, please 
contact this Bureau. A similar evaluation is presently 
being conducted on the structures in the canal section 
between Lock 33 and Lockport. This report is anticipated 
to be completed during 1976. 


Very truly yours, 


HARRY H. McLEAN 
Director, Engineering Materials 
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THOMAS E. WOHLSCHEID P.E. 
Associate Civil Engineer, Materials 
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Bay Pure Waters District. 











Schedule," defined as follows: 







public safety." 














"INVESTIGATION SCHEDULE - 








in Area 1 between Fairport and Lock 33. 





Director of the Transportation Maintenance Division. The request 


programs to provide continuous and efficient 


This report was prepared at the request of George M. Briggs, 


was a result of a failure that occurred in the Bushnell Basin 
Trough on October 29, 1974, during construction of a sewer tunnel 
under the canal embankment. The tunneling operation was being 


performed by a contractor working on a project for the Irondequoit 





Mr. Brigg's request was translated into a work plan prepared by 
Lyndon H. Moore, Director of the Soil Mechanics Bureau and Project 
Coordinator for the Technical Services Subdivision. Mr. Moore's 


work plan included a "Purpose," a "Scope," and an "Investigation 


"PURPOSE - To develop long range monitoring and maintenance 


operation of the canal system and to insure 


"SCOPE - To inspect and document the condition of the present 
canal system; to evaluate the condition and prepare 
recommendations for future corrective and preventive 


maintenance and monitoring programs," 


Area 1 - Irondequoit Basin - Fairport to Lock 33 - 9 miles 
Area 2 - Wayne County Line to North Gates - 23 miles minus Area 1 


Area 3 - North Gates to Lockport - 40 miles," 


Under the scope outlined, the Materials Bureau staff began a program 


to evaluate the condition of the concrete in the structures located 


The first portion of the 


evaluation was to identify the major structures in this section of 
the canal. From east to west, these concrete structures are: 
Bushnell Basin Guard Gate 
Bushnell Basin Trough 
Bushnell Basin Retaining Wall 
' Bushnell Basin Waste Gate 
Sloped Canal Lining 
Irondequoit Trough 
Cartersville Guard Gate Complex 
Lock 32 and Lock 33 
These structures were originally constructed between 1910 and 1918. 
Over the years, numerous repairs to these structures were completed 
by both Waterways Maintenance personnel and by Contract. Each 
structure, whether previously repaired or the original concrete, 


was evaluated to determine its present condition. 






The evaluation of each structure consisted of a thorough inspection 
of the overall concrete surface condition. A total of 88 represent- 
ative core samples were taken from areas of the structure which were 


indicative of typical conditions. 


The required core depth to reach sound concrete was determined 
during the coring operation through the visual examination of 

each extracted core. When the field crew believed that sound 
concrete was reached, the coring operation was terminated for that 
Particular core, Each core was later inspected in detail in the 
laboratory. These inspections revealed that a few of the cores 
contained minute fracture planes at the depth previously determined 
to be sound concrete by the field crew. These minute fracture 


Planes indicated that isolated delaminations still existed in the 
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concrete structure at the lower depth of the core. Minute fracture 
Planes in a core are an indication of the beginning of concrete 
deterioration. The required depth to reach sound concrete is 
necessary for the estimation of repair quantities. Concrete for 
structural repair should be bonded to sound concrete in order to 
insure a permanent repair. Wherever possible, additional longer 
cores were obtained from these areas. If additional cores were 
not obtained, the depth to reach sound concrete was estimated 
based on the condition of the concrete in the lower portion of the 


core. 


The cores submitted for compressive strength testing are represent- 
ative of the sound concrete in the structure from which the core 

was obtained. Severely fractured or deteriorated portions of the 
core were removed prior to compressive strength testing. Some of 
the tested cores did contain minute fracture planes, which did not 


appreciably affect the compressive strength results. 


Soundings of each structure were used to both supplement the 
information obtained from the cores and to detect the presence 
of delaminations. Generally, soundings were only obtained along 
the lower 6 feet of the concrete or wherever one could walk. 


These soundings were interpreted, through visual observation and 


cores, into an overall condition of the concrete in any one area. 


The intended function of each structure on this section of the 

Canal was also investigated and related both to the safety of the 
public and to the operation of the Canal. Locks serve the purpose 
of permitting boats to travel the Canal system. The condition of 


the concrete in the two locks on this section of the Canal has 


little effect on the safety of the public but, of course, does 
effect the operation of the Canal. The function of the sloped 
Canal lining is to prevent water erosion of the embankment, which 
serves to contain the Canal and control seepage of water. Guard 
gates can be lowered to prevent the flow of water should a breach 
in the Canal occur. The condition of the concrete in the guard 
gates, retaining walls, trough sections and waste gates has an 


effect on both public safety and the operation of the Canal. 


A glossary of the technical terms as used in this report is 


included to assist the reader. 


GENERAL CONCLUSIONS 


The majority of the concrete in the nine structures located between 


Fairport and Lock 33 is in good condition. 


The evaluation revealed that most of the concrete deterioration 
present on these nine structures is surface related. All surface 

related deterioration has no detrimental effect on the safety of the 
public or the operation of the Canal. However, this surface 


deterioration does effect the esthetics of the structure, 


Portions of the guard gates and locks in this Canal section contain 
isolated areas of deep deterioration. This deterioration is not 
extensive and does not effect the safety or operation of the structure 
at the present time. However, future repairs are required. The 
specific structures and locations of this deterioration are included 


in the report sections describing each separate structure. 


Concrete deterioration in only one structure, the Cartersville 


Waste Gate, has progressed to the point where immediate repairs 













were considered necessary. As a result of our evaluation and the 


Structures Subdivision's evaluation of the structural stability of 






this gate, repairs will be completed prior to the reopening of 






this canal section. Repairs include replacing the two concrete 





compression buttress walls which provide support for the main 





gate wall. This repair work has been added to Contract M75-2, 






Presently underway for repair of the breach in the Bushnell 






Basin Trough. 






This evaluation summarizes the present condition of the concrete 


in these nine structures after over 60 years of service and 






exposure to weathering. The recommendations and conclusions 












cover both immediate and future canal repair needs to insure 





continued efficient and safe operations. These recommendations 


and conclusions have resulted from the concrete condition 






evaluation and the intended function of each structure. 







In order to retard future concrete deterioration and to improve 






appearance, it is desirable to completely restore each structure. 






However, compliance only with our recommendations will not satisfy 






this goal. Therefore, we recommend that a comprehensive, long 






range program be formulated to restore each structure. Structure 






restoration should be performed on a priority system considering 






first, the condition of the structure and its effect on public 






safety, and second, the effect of the structure on the operation 





of the Canal system. 








GLOSSARY OF TECHNICAL TERMS OORE - a cylindrical sample of concrete (usually 4 inches in 





(as used in this report) diameter) obtained by drilling with a thin walled tube. 









ABUTMENT - a concrete wall which acts as a retaining wall and DELAMINATION - cracking or fracturing of concrete under and in a 






supports the end of an overhead structure. direction parallel to its surface. 










AGGREGATE - sand and stone of various sizes used with water and DETERIORATION - a condition of portland cement concrete which 






cement to form concrete. implies distress in the form of scaling, delamination, cracking, 







or efflorescence. 






BUFFER BEAM - a steel beam that can be Swung out from the upper 





and lower guide walls. Its purpose was to prevent barges from EFFLORESCENCE - a whitish, crystalline deposit on the surface of 





accidently ramming the closed lock gates. They are no longer concrete caused by the evaporation of mineral bearing water as 






used. it exits from cracks in concrete. 







BUTTRESS - a smaller vertical wall generally projecting at a EMBANKMENT - a bank of earth used to confine the canal above the 






right angle from another larger wall, to help prevent the larger level of the natural landscape. 






wall from overturning. 






FOOTING - a concrete substructure located at the bottom of a wall, 





COLD JOINT - an unintentional joint in concrete caused when a pier, or column which distributes the weight and load downward into 





fresh layer of plastic concrete is placed upon a layer of concrete the underlying soil. 







which has partially or completely set (hardened). 
FRACTURE PLANE - an area of weakness in a concrete structure which 






COMPRESSIVE STRENGTH - a term used to indicate the strength of may be evidenced either by a hollow, dull sound when the concrete 






concrete, designated as pounds per square inch (p.s.i.). It is is struck with a hammer, or by a crack in a core sample. 






calculated by dividing the applied load at fracture by the cross 





FREEZE-THAW CYCLE - cycles of alternate freezing and thawing 





sectional area. 







resulting from weather conditions. It is usually associated with 
CONSTRUCTION JOINT - an intentional joint in concrete caused when distress in the concrete caused by the expansive forces of freezing 
a fresh layer of plastic concrete is abutted to a layer of hardened water: 






concrete, The function of a construction joint is to allow 





: : : : GATE WALL - that part of the wast te which acts as a thin 
differential movement without damaging structural integrity. = me ts Ses Seale @ a 





walled dam. 


GRAVITY WALL - a concrete retaining wall designed to be stable 


by virtue of its shape and weight. 


GUIDE WALL - the walls at the upper and lower ends of the lock 


where boats are guided into the lock chamber. 


INTENTIONAL BREAK - damage done to a core while removing it from 
the core hole during the coring operation. The core barrels 
are only capable of drilling a 12 inch long section at one time. 


After this first section is broken off and removed, the next 12 


inch section can be drilled. 


PIER - a concrete support used to hold up the center sections of 


a bridge or gate between the abutments. 


PILE - wooden shafts driven into the earth to carry or transfer 


structure loads to the soil or to underlying rock. 
RETAINING WALL - a structure designed to hold back a mass of earth. 


SCALING - progressive disintegration of concrete surfaces resulting 


from expansive pressures generated by freezing of water. 


SHEET PILE - wooden planks or steel sheets driven into the earth 
and used to control the underground flow of water and fine grained 


soils. Also referred to as sheeting. 


SHOTCRETE - mortar or concrete conveyed through a hose and 
pneumatically projected at high velocity onto a surface. Shotcrete 


has been used for the repair of deteriorated surfaces in the canal. 


SILL - a concrete slab which supports the bottom of a guard or 


lock gate. 


SODA STRAW - a thin walled, hollow deposit of calcium carbonate 


and other minerals, hanging vertically from a concrete surface, 


that has the appearance of a soda straWe 


SOUND CONCRETE - concrete which has acceptable compressive strength, 
durability and quality. Sound concrete does not contain fracture 


planes, delaminations or other forms of deterioration. 


SOUNDING - a method used to determine delaminated concrete by 
striking the surface with a hammer. Delaminated concrete has a 
dull or hollow sound while good concrete has a clear ringing 


sound, 


SPLAY WALL - an extension of the ends of an abutment or retaining 
wall that angles into the embankment to hold the earth in place. 


Also called wingwall. 


STOP LOG COLUMN - slotted columns in front of the waste gate. 
In the event that an open sluice gate malfunctions, short sections 
of wood planks can be placed into the slots to stop the flow of 


water. 


SUBSTRUCTURE - the concrete foundation (piers, columns, abutments, 


etc.) which supports the remainder of the structure. 


SURFACE DETERIORATION - deterioration that exists from 1 to 3 
inches in depth into the structure, normally in the form of scaling 


or delamination. 


TAILRACE - the downstream end of a dam or weir where the energy 


from the falling water is dissipated. 





TOW PATH - narrow dirt road that runs along the edge of the canal. 
Originally, this road was used to tow the barges on the old Erie 


Canal. Presently, it serves as a maintenance and recreation road. 


TYPICAL CONDITION - that condition which is representative and 


prevalent over the majority of the structure or substructure. 


WEATHERING - the phenomenon which causes concrete disintegration 


resulting from exposure to the atmospheric elements over a long 


period of time. 
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BUSHNELL BASIN GUARD GATE 


The Bushnell Basin Guard Gate is located in the Town of Perinton 







between the Village of Fairport and the Bushnell Basin Trough. 






The guard gate can be lowered to prevent the flow of water should 


a breach of the canal occur between this gate and the Cartersville 






Guard Gate to the west, or Lock 30 at Macedon to the east. Normally 





in a raised position, the two counterweighted steel gates, 55 feet 







wide and 14 feet high can be lowered by gravity and raised either 


manually or by electric motors, 







The distance between the north and south abutments is 119 feet. 







The center pier of this structure is 9 feet wide and 37 feet long. 






The structure is pile supported and wood sheeting runs its entire 





width. The top elevation of the abutments and Pier is two feet 






above the normal water level. 


By sounding the concrete in the north abutment it was estimated 






that approximately 25 per cent of its surface area is deteriorated 






The west side of the 9 foot thick north abutment 








and delaminated. 







contains extensive deterioration in the upper portion. Cores #2 






and #3, taken vertically through the top of this abutment, show that 





the deterioration extends to a depth of over 2 feet. The adjacent 






splay wall, which is three feet thick at the top and tapers to 9 






feet thick at the bottom, appears to be in acceptable condition. 






Core #1, taken from this splay wall, contained only a few small 







fracture planes throughout its 13 inch depth. Core #1 had a 





compressive strength of 5,470 p.s.i. 





North abutment, west half; note deterioration next 
, 








The upper portion of the east end of this north abutment has been 


recently repaired. Soundings of the area around the repair indicated 


that additional delaminated concrete is present. 


Both the east and west halves of the south abutment and splay 

walls contain numerous areas of efflorescent covered cracks similar 
to those observed on the north abutment. Core #4, taken in an area 
of typical condition, contained deteriorated concrete for the first 
8.5 inches and then only an occasional, minute fracture plane for 
the remainder of its depth. Generally, the most prevalent areas of 
deterioration, estimated to be 45 per cent of the total surface 
area of this abutment, are above the waterline where freeze-thaw 


cycles have caused scaling and cracking. 


The center pier also contains the most deterioration above the water 
line. Overall, an estimated 75 per cent of the surface area of this 
Pier contained some form of deterioration. Core #6, which was taken 
vertically through the top, indicated deterioration to a minimum 
depth of 27 inches. Sounding of the pier top revealed that it is 
completely delaminated. Core #5, taken in a typical area below the 


waterline, contained cracking and delamination to an 8 inch depth. 


The concrete in the footings and sills could not be inspected as 
they were covered. However, as this concrete has not been subjected 
to freeze-thaw cycles, we conclude that the concrete is in good 


condition, 


Conclusion 


No areas requiring immediate repair were located on this structure. 


Future repairs are required to the east and west sections of the 


North abutment, east half; note repair adjacent 


to the gate 


South abutment, west half 


PASE 10 





South abutment, east half 


north abutment adjacent to the gate. Deterioration in excess of 
24 inches is present in the west side. Deterioration exists in 
back of the repaired area on the east side of the gate as sound 


concrete was not reached when this area was repaired. 


Future repair is also needed to the top of the center pier above 


the waterline where serious scaling and delamination have occurred. 


The remainder of this structure exhibits surface deterioration in 
the form of scaling, cracking, and delaminations that range from 

1 to 8 inches in depth. Since this depth of deterioration is only 
a small fraction of the total depth of concrete in this structure, 
this condition is not detrimental to the safety or operation of the 


structure at the present time. 


Center pier, west side looking south; 


Note core hole 5 


Center pier, east Side, 


looking north 
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BUSHNELL BASIN GUARD GATE 


Deteriorated Intentional Recovered Total 
Location Depth Breaks Depth Depth Comment s 


North Abutment 0 TG) gt 13" Su Tiny fracture planes throughout 
West of Gate depth. 
4" from bottom 


North Abutment Drilled vertically into top 
10' West of Gate of wall. 
2' from canal edge 


North Abutment Drilled vertically into top 
10' west of gate of wall. 
2" from canal edge 


South Abutment Tiny fracture planes below 8.5" 
West of Gate 
4' from bottom 


Center Pier, 
North Side, 
West of Gate, 
4' from bottom 


Top of Center Pier Drilled vertically into top 
West of Gate of wall. 
4' from canal edge 
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BUSHNELL BASIN TROUGH 


The Bushnell Basin Trough is the first vertical walled section 

west of the Bushnell Basin Guard Gate. In this area, the canal 

is located on an earth embankment that ranges up to 40 feet in 
height above the adjacent land. As first constructed, this section 
of the canal was contained by earth embankments as it followed the 
alignment of the then existing Erie Canal. During widening of 

this section for construction of the Barge Canal in 1911, a breach 
occurred that necessitated the building of the Bushnell Basin 
Retaining Wall. As a result, contracts were altered to line this 


earth embankment section with portland cement concrete. 


During 1912, a vertical concrete gravity wall was constructed on 
the north side of the canal. Plans existing at that time called 
for a concrete floor and concrete-lined embankment to be built on 
the south side. However, in 1914, plans were again altered to 
construct a gravity wall on the south side of the canal also. 

The resulting Bushnell Basin Trough, with vertical gravity walls 

on both sides and a concrete-lined floor, extends westerly approxi- 


mately 900 feet from where I-490 now crosses the canal. 


Presently, the entire section of the canal from 1-490 to the 
Cartersville Guard Gate, a distance of approximately 2 miles, is 
concrete-lined with either vertical gravity walled sections (as 


this Bushnell Basin Trough) or with concrete-lined embankments, 


The Bushnell Basin Trough, including splay walls, has a length of 
906 feet and a width of 91.5 feet. It is composed of 27 wall 


panels on the north side and 28 panels on the south side. Each 


View of breach in trough, looking east 
1-490 Bridge in background 


South wall east of breach 
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wall panel is approximately 30 feet long, 17 feet high and tapers 


from a 2 foot thickness at the top to an 8 foot thickness at the 
bottom. As shown on the original construction plans, the trough 
floor consists of a 12 inch thick concrete bottom slab, a 0.5 inch 
tar felt waterproofing membrane, a 6 inch sand cushion layer and a 


4 inch concrete top slab. 


On October 29, 1974, the concrete floor collapsed into a sewer 

tunnel being constructed under this section of the canal. The 

breach occurred near the center of the trough and left an approximate 
95 foot by 100 foot hole in the floor. Both gravity walls remained 
intact after the breach although they had no bottom support for over 
120 feet. This indicates the good condition of the concrete in 

these walls. Subsequently, 7 wall panels were removed from each 


side of the canal to permit repair of a 250 foot long section. 


Of the 20 remaining wall panels on the north side of the canal, 14 
panels exhibit little or no deterioration. Five panels show surface 
deterioration over approximately one half of their area and 1 panel 
exhibits surface deterioration over most of its area. Overall, 
approximately 15 per cent of the north wall area exhibits scaling 
and delaminations. Cores taken in these panels reveal that the 
majority of the deterioration only exists on the wall surface. 
However, scaling and cracking is common along the top of the walls 
above the normal waterline. This deterioration can be attributed 


to freeze-thaw cycles. Cores taken along the top of the wall reveal 
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that this deterioration extends into the wall to a depth of 10.5 


inches. 


A few areas on this wall have been previously refaced with 
shotcrete, but presently these patches are only loosely 
bonded to the original concrete. Removal of these shotcrete 
patches in 2 areas revealed that the original concrete under 


the patch contained only surface deterioration. 


The condition of the south wall is very similar to that of 

the north wall. Surface deterioration is evident over 
approximately 20 per cent of this wall area. Of the 21 

remaining panels, 13 panels exhibit little or no deterioration, 

5 panels show scaling and delaminations over approximately one 
half of their surface and 3 panels show this type of deterioration 
Over most of their surfaces. The maximum depth of scaling on any 
of these panels was 2 inches. Isolated areas of the wall have 
been repaired with shotcrete, but as was observed on the north 
wall, this shotcrete is only loosely bonded to the original 
concrete, A core taken in one of these shotcreted areas 

revealed that delaminated concrete existed to a depth of 


7.5 inches. 


Conclusions 
The majority of the present deterioration extends into the walls 
to a depth of 1 to 2 inches and poses no problem except that it 
detracts from the appearance of the walls. Soundings indicated South wall west of breach 


that no large areas of either wall contained deep delaminations. 








Deeper deterioration exists in the upper portion of both gravity 


walls and future repairs will be required in these areas. 


Compressive strengths of 4420 and 4910 p.s.i., obtained on 


Cores #1 and #5, respectively, attest to the good overall 


condition of the concrete in these two walls. 


No immediate repairs are required in this trough, except for the 


section presently under contract to repair the breach. 


Repairs underway in breach 





South wall west of breach 


Exposed rear face of wall at breach 
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Location 


North side 175! 
west of breach 
12" from canal 


North side 50! 
west of breach 
4' from bottom 


North side 70! 
east of breach 
6' from bottom 


North side 100! 
east of breach 


edge 


8" from canal edge 


South side 50! 
west of breach 
4' from bottom 


South side 12! 
east of breach 
5" from bottom 


BUSHNELL BASIN TROUGH 


Scaled Deteriorated 
Depth Depth 


0 0 


Intentional 
Breaks 


1 @ 10,5" 


1@7" 


1" 
shotcrete 


Total 
Depth 


Milaeey 


Recovered 
Depth 


lhe! 


Comments 


Drilled vertically into top 
of wall. 


Drilled vertically into top 
of wall. 


Taken from shotcrete area. 
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BUSHNELL BASIN TROUGH 
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BUSHNELL BASIN RETAINING WALL 


In the area of Bushnell Basin, the canal is carried on an earth 
embankment that ranges to over 40 feet in height. While under 
construction in 1911, high water and possible construction 
negligence caused a section of this canal embankment to fail. 

The Bushnell Basin retaining wall was.then immediately built to 
repair this break. To guard against future sudden accidents, the 
original contract plans were altered to carry the canal over this 


area in a concrete lined section. 


The wall is located on the north side of the canal just west of 

the vertical walled Bushnell Basin Trough. It is 530 feet in 
length, 16.5 feet high, 8 feet wide at the bottom and tapers to 

2 feet wide at the top. Each of the 16 wall panels are 30 feet 

in length and splay walls at both ends taper back into the concrete 


lined, sloped embankment. 


The 7 wall panels and the splay wall on the eastern end of the 
retaining wall are in good condition. Isolated areas of scaling 
and other deterioration is occurring in the top 2 feet of the wall 


which is above the normal water level. No delamination was detected 


by sounding the lower 6 feet of this wall section. Core #2, taken 


out of the 2nd panel from the east end, was in excellent condition 
and confirmed the soundings. This core had a compressive strength 


Of) 8,500) p.Sele 


The western 9 wall panels and splay wall are distinctly different 
from the eastern section, The top 1 to 2 feet of these walls have 


been recapped with concrete and all these panels have been refaced 


East Section 
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with an estimated 3 to 6 inches of concrete. Sounding revealed 
that this facing is loosely bonded to the original concrete wall. 
Core #1 contained a 4 inch section of refaced concrete, 3 inches 

of fractured concrete, and then 7 inches of concrete containing a 
few fracture planes. Based upon the condition of the lower portion 
of this core, we estimate that sound concrete would be reached 


approximately 6 inches further into the panel. Therefore, in the 


panel represented by Core #1, deteriorated concrete exists to a 


depth of approximately 20 inches. The total thickness of the 


panel in the area of Core #1 is 6 feet. 


A comparison of Cores #1 and 2 reveals that different types of 
aggregate were used in these two wall sections. Core #1 contains 
uncrushed gravel similar to that observed in other concrete 
structures in this area of the canal. Core #2 contains a crushed 


gravel only found in this wall to date, 


Conclusion 
The east section of this retaining wall is in good condition with 
little deterioration noted. The west section exhibits extensive 
deterioration, Even though this deterioration extends into the 
wall for a depth of 1 to 1.5 feet, this is considered a surface 
condition considering the total wall thickness, This deterioration 
has no present detrimental effect on the function of the wall. 


No repairs are required at the present time. 


Middle Wall Panels, Note deterioration of refacing. 
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West half of wall refaced. 
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BUSHNELL BASIN WASTE GATE PAGE 25 






The Bushnell Basin Waste Gate is located on the north side of 






the canal (Station 2094) between the Bushnell Basin Retaining 






Wall and the Irondequoit Trough. It was used to drain that section 






of the canal between the Bushnell Basin Guard Gate and the 






Cartersville Guard Gate. At the present time, however, this 






gate cannot be opened due to residential development in the 







drainage channel, 






Overall, this structure is 24 feet wide, 18.5 feet high and 






supported by a 4 foot thick slab on piles, Each of the three 






sluice gate openings is 3 feet Square and the gates are raised and 





lowered by manually operated wheel cranks, The 3 foot thick gate 






wall is supported on the front side by two 16 foot high buttress 






columns, These columns also support a 10 foot wide concrete 





Slab that carries the tow path over this gate. Two inch deep 






scaling was noted in a few small areas of this 2 foot thick Slab. 






However, the majority of the slab is covered with gravel. 






The most prominent concrete deterioration in this structure is 






in the upper sections of the stop log columns. These columns, on 





Waste Gate as viewed from the canal side 





the canal or south side of the gate, contain scaling and deterioration 






approximately 1 foot deep in their upper halves, These upper sections 






are visibly delaminated. The lower halves are intact, but soundings 






indicate delaminations are present. Overall, approximately 60% of 






the column surface area sounded delaminated. 






The middle section of the gate wall panels facing the canal contain 






some scaled areas up to 2 inches deep. A core taken next to a scaled 





area on the center panel contained small fracture planes throughout 
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the depth of this 13 inch core. Overall, only 15 Percent of the 






gate wall surface area sounded delaminated, 


Although both wingwalls contain few scaled areas, about 75% of 






both wingwall areas sounded delaminated,. 






The north side of the waste gate, which provides the most critical 






support, is in very good condition except for a few small areas 







of efflorescence and staining near the normal water level. No 













scaling, delamination or other deterioration was detected on any : , ‘ ae : 
Ch OE aie oes 


other areas of the front side of this gate. A few small areas of 





efflorescence were noted on the slab bottom, but otherwise it Top of Bushnell Basin Waste Gate looking east 






appeared in good condition. 






Conclusion 


The north side of the waste gate is presently in very good condition. 






The south or canal side of the gate is in fair condition. Isolated 






areas of the waste gate, such as the upper stop log columns and the 






upper sections of the 3 foot thick gate, contain deep deterioration. 


Since the gate is not presently useable, repairs to the stop log 






columns are not necessary. Repairs to other areas containing 





delaminations and scaling are not required at this time. 






North side of Waste Gate 
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BUSHNELL BASIN WASTE GATE 
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Deteriorated Intentional Recovered Total 
Location Depth Breaks Depth Depth Comments 


south side of gate bs} 0 13" 
middle panel Top section of core had a 
6.5' from bottom compressive strength of 4550 psi. 


13" Fractures stop at bottom of core. 
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CONCRETE LINED SECTIONS 


Between the Bushnell Basin Trough and the Cartersville Guard Gate, 






two sections of the canal embankment are lined with concrete that 






is sloped 1 foot vertical to 2 feet horizontal (1 on 2 slope). One 


section, between the Bushnell Basin Trough and the Irondequoit 







Trough, is approximately 3100 feet long, except for the 530 foot 






long Bushnell Basin Retaining Wall on the north embankment, The 






other section between the Irondequoit Trough and the Cartersville 






Guard Gate is approximately 3400 feet in length. 


The width of the floor in these sections is 67 feet with the canal 






widening to 133 feet at the top of the sloping concrete lined 





embankment. According to the original construction plans, the 










sloped lining is 12 inches thick. As shown on the plans, the floor 





Concrete lined canal section as viewed from the 
Irondequoit Trough, looking East 









consists of a 12 inch thick concrete bottom slab, a 0.5 inch thick 







tar felt waterproofing membrane, a 6 inch sand cushion and a 4 






inch thick concrete top slab. 






Presently, these sloping concrete linings exhibit extensive 





cracking, settlement and general deterioration in numerous locations 








along the canal. A few sections, most notably where homes border 






the canal, have been repaired either by relining these sections 





with new concrete or covering the deteriorated concrete lining 








with shotcrete. The one area which has been relined with new 





concrete appeared to be in good condition while the shotcrete 







repairs are not bonded to the underlying concrete and will soon 


dislodge, 







The canal floor lining could not be inspected as it was covered South side between Bushnell Basin Trough and 
Bushnell Basin Retaining Wall 










with silt and water. 


Conclusion 


Although the sloped linings show extensive deterioration, the 

main function of this concrete lining is to prevent water erosion 

of the embankment. The earth embankment serves to contain the 

canal and control the seepage of water. Therefore, the concrete 
lining, in its present condition, serves this purpose of stabilizing 
the embankments and is not in need of any Major repair. Isolated 
areas of the embankment have been eroded in a few sections where 

the lining is severely deteriorated. This erosion has resulted in 
both settlement and depressions under the lining. Repairs to the 
lining in these sections should be made to prevent any further 


ecosion, 


We conclude that the concrete floor lining is in good condition 


since the continuous covering of water has Prevented weathering. 





Lining adjacent to southeast splay wall of 


Irondequoit Trough 


Lining between Bushnell Basin Trough and Bushnell 


Basin Retaining Wall, 
lining on south side 


looking west. 


Note repaired 


PAGE 30 
















PAGE 31 





IRONDEQUOIT TROUGH 


The vertical walled Irondequoit Trough begins approximately 0.5 






miles east of the Cartersville Guard Gate and extends 3900 feet 







This section of the canal is on a 70 





in an easterly direction. 





foot high embankment over the Irondequoit Creek. 






In 1910, the new Barge Canal alignment coincided with the then 






present Erie Canal at this location and utilized an existing 22 







foot wide by 9 foot high stone arch culvert carrying the Irondequoit 


Although the Erie Canal was not 





Creek under this high embankment. 





concrete lined, the new design for the Barge Canal called for a 






2900 foot long concrete gravity walled trough in the area of this 







culvert. 






In 1912, most likely as a result of the breach that occurred in 1911 


at Bushnell Basin, the Irondequoit Trough was lengthened on both 






ends. On the western end, the vertical gravity walls were extended 






approximately 100 feet and the floor and embankments lined with 


concrete for another 250 feet, On the eastern end, the vertical 











gravity walls were extended over 900 feet. 





On September 3, 1912, the culvert under this high embankment 









collapsed causing the trough to break. Approximately 500 feet 






of the embankment was also washed out. Within 5 weeks of the 






collapse, a temporary timber trough had been constructed over the 





breach in order to maintain canal traffic. The timber trough was 






887 feet long, 22 feet wide, 7 feet deep and supported by piles, 





North wall panels 54-59 from east end, 
note core hole 6 
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Between 1913 and 1915, a new culvert was built to carry Irondequoit 
Creek under the embankment and plans were formulated for repairs. 
This new concrete culvert was approximately 500 feet long, steel- 


reinforced, and consisted of twin 9 x 12 foot box culverts. 


During 1916 repairs were started on the breach. This new (and 
present) section of the Irondequoit Trough has a 6.5 foot high by 

3 foot wide by 600 foot long inspection tunnel in each trough wall. 
These tunnels are used to monitor any possible water leakage through 
the top concrete layer of the double slab, trough floor. Possibly to 
allow for barge passage near the middle of this long trough, the 

new vertical wall on the south side of the breach area was set back 

8 feet further than the previous one. Thus, this middle section 

has a width of 104 feet while the end sections of the trough have 


widths of 96 feet. 


The 96 foot wide end sections have wall panels that are 30 feet 

long and 16,5 feet high. These taper from a 2 feet thickness at the 
top to approximately 8 feet at the bottom of the trough. The gravity 
walls that contain the inspection tunnels are also 2 feet wide at 
the top, but 8 feet below the top, the walls step back 3 feet into 
the embankment to accommodate the tunnels. Thus, the wall is 3.5 


feet thick between the tunnel and the canal. 


The concrete in the south side of the trough is in generally good 
condition with approximately 15 per cent of its surface showing some 


form of deterioration. Approximately 104 of the 128 panels show 


little or no deterioration, 20 panels show deterioration over about North wall panels 77-79 from east end 
Center panel extensively repaired 
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half of their surface area, and 4 show deterioration over most 





of their surfaces. Deterioration exists in the form of scaling, 





cracking, and delaminations, Some scaling is as deep as 8 inches, 






but the majority is only 2 inches in depth. Five Panels have been 






repaired with shotcrete and the top portions of five panels have 





been repaired with concrete. Delaminations were determined by 






sounding the walls along the lower 6 feet with a hammer. 


Cores taken in the most deteriorated areas of the walls revealed 






that cracking exists to a depth of 18 inches. These cores were 






taken along the construction joints and the deterioration was most 






probably caused by seepage of water along and through these joints. 






Another core taken in a scaled area shows deterioration exists no 







deeper than 2 1/2 inches. 





The majority of the concrete in the north side of the trough is 





also in good condition, Approximately 20 per cent of its entire 









surface area exhibits some type of deterioration. Of the 127 






Panels, 80 panels show little or no deterioration over their 


surface area, 44 show deterioration over approximately half of 







their surface, and 5 show deterioration over most of their 





As was observed on the south wall, this deterioration 





surfaces, 







exists as a combination of scaling, cracking, and delaminations. 





Depth of the scaling is generally 2 inches or less. In only one 







area of this wall was the scaling found to exist to a depth of 8 






inches, 
South wall panels 110-128 from east end 
Note irregular horizontal crack at top of wall 
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Cores taken in this wall revealed that cracking and delaminations 
existed to a depth of 13.5 inches. However, the cores generally 
showed that this type of deterioration was limited to less than 1 


foot in depth. 


Repairs have been previously made to 14 of the panels on this 
wall. These repairs consisted of removing the deteriorated concrete, 
reforming the wall and replacing with new concrete. The majority 


of these repairs were in good condition. 


On the north wall, panels 63 - 65 from the east end protrude into the 
canal a few inches, The absence of any cracks or other signs of 


movement indicated that this occurred during original construction. 


North inspection tunnel, west end, construction 
joint leakage indicated by soda straws 





On the south wall, panel 116 from the east end contains a horizontal 
crack that ranges between 2 and 4 feet below the top. The crack 

was only about % inch wide. Directly behind this wall area is a 
depression about 1 foot deep and 6 feet long which indicates that 
soil is slowly being washed through this crack into the canal. 

This poses a localized problem that can be remedied by filling the 


depression and sealing the crack. 


The inspection tunnels in both walls contained a few areas of 
efflorescence, but generally the concrete appeared to be in 
very good condition. All construction joints in these tunnels 
showed signs of leakage. This leakage is often indicated by the 


formation of soda straws. We conclude that the majority of this 


North inspection tunnel, west end, leakage along 
crack indicated by efflorescence 


leakage has resulted from the infiltration of ground water, not 





PAGE 35 


discolored canal water, as most of the efflorescence is white in 


color. 


Cores #6 and 11 had compressive strengths of 4,770 and 2,170 p.s.i., 
respectively. A detailed inspection of Core #11 revealed that its 
relatively low compressive strength was most likely caused by weak 
mortar on one side of the core and lack of proper concrete 


consolidation during construction. 


Conclusion 


The majority of the concrete in both vertical gravity walls of the 


Irondequoit Trough is in good condition. Most of the deterioration 





is limited to the top few inches of the exposed concrete surface. 


Two cores revealed that deeper deterioration exists in the 
vicinity of the construction joints, This deterioration is not 
indicative of the overall condition of the concrete in these two 


walls. 


The negligible amount of water seeping through the construction 


joints is not detrimental to the stability of the embankment. 


No immediate repairs are required on these walls, Future 


repairs should include sealing all open joints with a cement 


grout, 


North wall near Core # 6; Note misalignment 
of wall that occurred during construction 
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IRONDEQUOIT TROUGH CORES 


Deteriorated Intentional Recovered 
Location Depth Breaks Depth 


North side 100! 10" 0 1S! 
from east end 
4' from bottom 


North side 240! Drilled vertically from top 
from east end of wall. 
11" from canal edge 


North side 575! 1@ 8.5" 
from east end 
3' from bottom 


North side 1210! Drilled vertically from top 
from east end of wall. 
12" from canal edge 


North side 1260! 
from east end 
2' from bottom 


North side 1760! Core taken from ladder well. 
from east end 
5' from bottom 


North side 2360! 
from east end 
4.5" frem bottom 


North side 3210! 
from east end 
4.5' from bottom 
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NYS. Barce Cana) 
Tronoequeit lRove! 
South Retainins 


2) pam 


Deteriorated Intentional Recovered 


Location Depth Breaks Depth 


South side 170! 6" 0 16" 
from east end 
4' from bottom 


South side 245! Core taken through construction 
from east end joint. 
3' from bottom 


South side 240! 


from east end 
4.5" from bottom 


* Data estimated 
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CARTERSVILLE GUARD GATE COMPLEX 


The Cartersville Guard Gate Complex is located approximately 0.5 
miles west of the Irondequoit Trough and east of the Village of 
Pittsford, It is comprised of a guard gate, a waste weir and a 
waste gate. The guard gate can be lowered to prevent the flow 
of water should a breach of the canal occur between the 
Bushnell Basin Guard Gate to the east and Lock 32 to the west. 
The weir was designed to function as an automatic overflow for 
any unusually large volumes of water that may enter this canal 
section. The purpose of the waste gate was to function as a 
drain. However, due to residential development adjacent to the 
stream channel and undersize road culverts further downstream, 
only 1 of the 3 sluice gates can be open at one time and metal 


Cartersville Guard Gate, looking east 
angles have been added to the top of the weir to limit overflow. 


Guard Gate 
The guard gate has the same basic design and dimensions as the 
Bushnell Basin Guard Gate, except that the south half is founded 
on bedrock. Two 55 foot wide gates are lifted vertically by 


counterweights and electric motors. 


Shortly after the breach at Bushnell Basin, a temporary sand fill 
dam was placed across the canal adjacent to the east side of the 
gate as a result of a bomb threat. This prevented an inspection 
of about half of the concrete in the guard gate. The evaluation of 
this structure is based primarily on the condition of its west side 


and the similar condition of the Bushnell Basin Guard Gate. 


The splay wall on the eastern side of the north abutment has 


Sand dam on east side of Cartersville Guard Gate 











delaminations over its entire surface 
deterioration extended over 14 inches 


3 feet thick at the top. 


At the south abutment, the top 2 feet 
sounded completely delaminated, while 
sounded in somewhat better condition. 


this area of the splay wall, revealed 


area. Core #1 showed this 


into this wall which is 


of the east splay wall 
the remainder of the wall 
However, Core #2, taken from 


that the outermost 3 inches 


of concrete contained only a few small fracture planes while larger 


fracture planes existed to a depth of 


11 inches into the wall. 


Shortly after the guard gate was built, a now abandoned railroad 


crossing was constructed just west of 
splay wall was then extended over 200 
abutment and adjacent walls. Next to 
was found to be only about 5 per cent 
lower 6 feet. The next short section 


into the railroad abutment, was found 


this gate. The southwest 
feet by the railroad 

the gate, the south abutment 
delaminated along the 

of splay wall, which angles 


to be approximately 60 


per cent delaminated. The two walls under the railroad abutment 


were found to be only 5 per cent delaminated while the surface 


area of the end walls averaged about 75 per cent delamination 


and scaling. 


The west section of the north abutment and the adjacent splay 


wall was sounded and found to be approximately 70 per cent 


delaminated. 


The west half of the center pier contained scaling and delaminations 








North east splay wall, 


South east splay wall, 


Cartersville Guard Gate 


Cartersville Guard Gate 
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Center pier, north west section, Cartersville Cartersville Guard Gate, looking east 
Guard Gate 


abutment, west side, Cartersville Guard Gate South Abutment and old railroad abutment, 
Cartersville Guard Gate 





PAGE 48 


over approximately 30 per cent of its lower vertical surface and 
the top 2 feet of the pier is delaminated. Core #3, taken down 
through the top of this pier, indicates deterioration over 26 
inches deep. The lower portion of this Core #3 had a compressive 


strength of 4,800 p.s.i. 


Waste Weir 
The waste weir is 12 feet high and extends 106 feet from the waste 
gate on the western end to the abutment on the eastern end. Four 
concrete piers and the two end abutments support steel beams that 
carry the old tow path across the weir and waste gate. The floor 


of this bridge is composed of wooden planks. 


Center pier, south west section, Cartersville 
The east abutment is an extension of the guard gate northwest Guard Gate 


splay wall. Delamination was detected in 90 per cent of the 
section on the south or canal side of the weir. Core #1, from 


this abutment wall, contained deterioration over 11 inches in depth. 


The back or canal side of the weir exhibits deterioration and 
numerous patches over 60 per cent of its surface. A patched section 
within 5 feet of the east abutment and 5 feet from the top of the 
weir appeared to contain the most deterioration. Core #2, obtained 
from this patched section, revealed that deterioration extended 

into the weir a depth of over 36 inches. The weir is approximately 
6 feet thick in this area. A core was also drilled into the 
opposite side of this weir. This Core # 3 contained deteriorated 


concrete for a depth of 9.5 inches. 


Cartersville Weir, south side 








Cores # 4 and #5, also obtained from the canal side of the weir, 
indicated that additional areas of this weir contain deterioration 
up to 2 feet in depth. The lower portion of this weir contains 
the least deteriorated concrete and the top section contains the 
most. Much of the debris on the canal side of the weir is due to 


previous repairs made all along its crest. 


The front side of the sloping weir face was sounded and found to 
be approximately 70 per cent delaminated. Core #6, obtained from 
the only deep scaled area on this face, contained deteriorated 
concrete to a depth of 12 inches, with an additional 6 inches of 


concrete previously removed from the face by scaling. 


The concrete columns which support the tow path bridge are 

in very poor condition. Deep scaled areas exist on the lower 
portions of the columns and numerous cracks and efflorescence 
exist nearly everywhere else. The pier caps contain only two 1 
inch square reinforcing bars while the four columns contain no 


steel reinforcement. 


The section of the east abutment, which extends beyond the weir 
and supports the east end of the tow path bridge, contained 
extensive efflorescence. Although the lower half of this wall was 


sounded and found to contain few areas of delaminations, the upper 


half contains areas of considerable leakage as indicated by both 


cracks and discoloration. 


The west abutment, which forms part of the wall for the waste gate, 


initially appeared to be in much better condition, but sounding 


North side of Cartersville Weir and pier columns, 
looking east 


East abutment, Cartersville Weir 
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indicated that delaminations begin approximately 3 feet above the 
bottom. However, the adjacent section of sloping wall was sounded 
and was found to be in very good condition. A section of Core # 4 


from deep inside the weir had a compressive strength of 5100 p.s.i. 


Waste Gate 
The waste gate exhibits scaling and delaminations over 
approximately 40 per cent of its surface area on the south or canal 
side. Core #1 obtained from the westernmost and least delaminated 


panel, contained fracture planes 13 inches in depth. 


The three stop log columns are generally in poor condition and 
completely deteriorated as indicated by Core #5. Repairs have been 
previously made on areas of these columns, but none of the columns 


contain any large areas of sound concrete. 


On the north or front face of the waste gate, the least delaminated 
wall panel, adjacent to the west abutment, was estimated to be 

70 per cent delaminated. All other concrete in the wall and 
supporting buttresses was 100 per cent delaminated. Cores #2, 


## 3 and # 4 from the 3 foot thick wall panels contained fracture 


planes up to 16 inches in depth. Cores # 6 and #7, from the 


buttresses showed that they contained fractured concrete throughout 
their 2 foot thick section. Cores #2 and #3 had compressive strengths 


of 3,780 and 3,220 p.s.i., respectively. 


North side of Cartersville Waste Gate 
Note core locations 
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Conclusions 


Guard Gate - Deterioration 1 to 1.5 feet in depth was found on the 


majority of the north abutment and adjacent walls. The south 


abutment is in much better condition, but large areas of the splay 
walls also contain deterioration 1 to 1.5 feet in depth. Except 
for the pier top which is completely delaminated, center pier 
deterioration up to 1 foot in depth exists over approximately one 


half of the vertical concrete. 


No immediate repairs are necessary at this time to maintain the 
stability of the structure. However, future repairs should include 
replacement of the concrete in the top 2 feet or more of the center 
pier. 
North side of Cartersville Weir and pier columns, 


x f 2 4 looking west 
Weir - The east corner of the weir contains deterioration over 3 


feet deep. The top half of the canal side contains deterioration 
up to 2 feet in depth. Some repairs along the top of the weir 

are still in good condition, but other sections contain delaminated 
conerete under the repairs. Both abutments probably contain areas 


of deterioration 1 to 2 feet deep mostly in their upper sections. 


No immediate repairs are considered necessary to maintain the 
stability of the weir. Areas of the weir, such as the crest, the 
east corner end and adjacent abutment, should be repaired in the 


near future to prevent possible localized problems. 


The piers and pier caps supporting the tow path bridge are in 
poor condition. The concrete in these piers should be immediately 


repaired to insure support of this tow path bridge. 


South side of Cartersville Weir and Waste Gate 
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Waste Gate - The center of the waste gate wall contains less than 
a 1 foot thick section of concrete which does not contain fracture 
Planes. Although the outer sections have begun to deteriorate, 
the concrete still possesses compressive strength in excess of 
3,000 p.s.i. as indicated by Cores # 2 and #3. Repair of this 


wall will be required in the near future. 


The concrete in the two center buttress walls, which provides 
support for the waste gate wall, exhibits extensive deterioration. 
These buttress walls will be removed and replaced prior to the 
reopening of this canal section. This repair work has been added 
to Contract M 75-2, presently underway for repair of the breach 


in the Bushnell Basin Trough. 


The concrete in the western abutment and the eastern buttress 


wall (adjacent to the waste weir) also contains areas of 


deterioration and will require repair in the near future. 


West Abutment of Cartersville Waste Gate 
; and Tow Path Bridge 
Cartersville Guard Gate, looking west 
Sand dam on east side 
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NYS. Bans Canal = 
Cartersville Guano 
Gate = 


ios a 


CARTERSVILLE GUARD GATE 


Deteriorated Intentional Recovered Total 
Location Depth Breaks Depth Depth Comment s 


North Abutment, 14" 0 14" 14" Deeper deterioration possible. 
East Splay Wall 


2' Below Top 


South Abutment, 
East Splay Wall 
6' Below Top 


Top of Center Pier 


Drilled vertically into top of 
West Section 


pier, deeper deterioration exists. 
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Location 


East Abutment, 
10' from weir 
10' below top 


South side of weir, 
3.5' from east 
abutment, 4' below 
crest 


North side of weir, 
4' from east 
abutment, 6! 
below crest 


South side of weir, 
28' from east 
abutment, 4.5! 
below crest 


70' from east 
abutment, 5! 
below crest 


North side of weir, 
102' from east 
abutment, 6' 

below crest 


*Data Estimated 


CARTERSVILLE WASTE WEIR 


Intentional 
Breaks 


Scaled Deteriorated 
Depth Depth 


0 Gh) 0 





Total 
Depth 


13" 


Recovered 
Depth 


13" 


Comments 


Some breakage at bottom 
due to retrieval. 


Opposite Core #2. 


Deeper deterioration possible. 
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CARTERSVILLE WASTE GATE 


Scaled Deteriorated Intentional Recovered Total 
Location Depth Depth Breaks Depth Depth Comment s 


South side, west 0 ies 0 st Btu Deeper deterioration possible. 
panel, 4' above 
sluice gate. 


North side, west Tiny fracture planes exist. 
panel, 3' above 
sluice gate. 


North side, center 
panel, 3.5' above 
sluice gate 


North side, west Half way through wall. 
panel, 3' above 
sluice gate. 


East stop log Over half way through column 
column, 7' from top. 


West buttress . Over half way through buttress. 
1' from gate wall. 


East buttress Over half way through buttress. 
3.5' from gate wall. 
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Contract No. 63. 


Erie Canal Section 9 
Between west line of Wayne County and Kings Bend. 
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LOCK 32 


Lock 32,with a lift of 25.1 feet, is located in the Town of 


Pittsford adjacent to the Route 65 (Clover Street) Bridge over the 


Barge Canal. It is 2.8 miles west of the Cartersville Guard Gate 
Complex and 1.3 miles east of Lock 33. The lock consists of a 
lock chamber, upper and lower guide walls, spillway and by-pass 
channel, by-pass tunnel, operating machinery (both electric and 
manual) and other associated structures. All concrete footings 
are pile supported and the higher embankments are lined with sheet 


piling. 


The lock chamber has a 4 foot thick concrete floor, It is 336 
feet long, 45 feet wide at the bottom, tapers to a 49 foot width 
at the top, and has a total depth of 42,5 feet. Lock walls are 

5 feet thick at the top and step down to a 25 foot thickness at 
the bottom. Each lock wall contains a 7 foot wide by 9 foot high 
main culvert which runs from the upper pool to the lower pool 
along the lower section of the wall. Nine 3.5 foot square ports 
connect the lock chamber with the culvert. Valves at each end of 
the main culvert enable the lock chamber water elevation to be 


raised or lowered. 


A separate 5 foot wide by 7 foot high by-pass culvert is also 
contained in the south lock wall. This culvert, which is over 900 
feet in length, extends between the far end of the upper (western) 
guide wall to almost the end of the lower (eastern) guide wall. 

A valve can be opened in this by-pass culvert to permit an additional 


flow of water around the lock, 


Lock 32 chamber, looking east 


East approach area, note Route 65 bridge overhead 
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The upper guide wall has a length of 345 feet. Although the 
sections vary, it generally has a height of 25 feet and a top 
width of 4 feet which steps down to a bottom width of 14 feet to 
accommodate the by-pass culvert. The lower guide wall has a 
length of 313 feet, a height of 18.5 feet, and a top width of 4 
feet which steps down to a 20 foot width at the bottom, The 
cross configuration of the lower guide wall varies considerably 


from one end to the other. 


The spillway is designed to release unusually large volumes of 
water which enter the upper poo]. It is 50 feet wide, 140 feet 
long, including tailrace, and 25 feet high. Concrete blocks, 
embedded in the 1 vertical to 2 horizontal sloped spillway, help 
dissipate the force of the water before it enters the stream 


channel which bypasses the lock. 


Under Contract M62-5, 13 years ago, portions of both lock chamber 
walls and the upper sill of the lock chamber were refaced with up 


to 4 inches of shoterete. 


The north Lock chamber wall presently contains scaling, cracks and 
delaminated concrete on over 90 per cent of its surface. Of the 

13 wall panels between the gates, 11 have deterioration over all 

of their surface area and 2 panels have deterioration over approxi- 
mately one half of their surface. Overall, an estimated 30 per 
cent of this north lock wall was refaced with shotcrete. Areas 

of shotcrete range from none on 4 panels to approximately 80 

per cent on the panel adjacent to the west gate. The 7 cores 


obtained from this wall (Cores # 6-12) revealed that deterioration 


West guide wall, south side of lock 


North lock wall, core holes 9, 10, and 11, from 
left to right 
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North lock wall, core holes 6, 7, and 8, 
left to right 


South lock wall, core holes 19 and 18, from left to South lock wall, core hole 14 and 13, from left to 
right 


right 








generally extended from 6 to 12 inches in depth into the wall. 


Core #9 had a compressive strength of 5620 p.s.i. 


The south lock chamber wall has scaling, cracks and delaminated 
concrete over an estimated 50 per cent of its surface. Of the 

13 panels, 4 show deterioration over most of their surface, 7 
exhibit deterioration on one-half of their area, and 2 show little 
or no deterioration. Approximately 80 per cent of the south lock 
chamber wall has been refaced with shotcrete, which was 3 to 4 
inches in thickness as noted in the cores. The 7 cores from this 
wall (Cores #13-19) showed that deterioration generally ranged 
from 6 to 18 inches in depth. Core #15 had a compressive strength 


of 6,940 p.s.i. 


The concrete sill below the west gate has been completely refaced 

with shotcrete. Many cracks exist in this shotcrete as denoted 

by the discoloration. Core #4, from a center area of the sill, 

showed that 3 inches of deteriorated concrete exists behind the 3 
inches of shotcrete. The lower portion of this core had a compressive 


strength of 5,/30 p.s.i. 


Extensive scaling and delaminations cover an estimated 90 per cent 
of the upper guide wall surface. Core #1, taken from this concrete 
wall under the no longer used buffer beam, contained 18 inches of 
deteriorated concrete. In addition, the outermost 4 inches of the 
original concrete in this core location has been eroded from the 


surface by scaling. 


| =_—— 


South lock wall, core hole 15 


Sill under west lock gate, note core hole 4 
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North east guide wall and Route 65 bridge South lock wall, core holes 17 and 16 
left to right 


North main culvert discharge, note core hole 5 South main culvert discharge 
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Adjacent to the upper gates are the entrances to the main culverts. 
Concrete in this vicinity is extensively scaled and delaminated. 
Core #2, from over the south entrance and Core #3, from over the 
north entrance revealed that deteriorated concrete exists to a 
depth of 13 to 16 inches. The nondeteriorated portion of Core #3 


had a compressive strength of 6780 p.s.i. 


Both lock walls extend a short distance beyond the lower gates 

to provide support for the gates, At the bottom of fhese sections 
are the exits for the main culverts. The concrete on the surface 
of these walls is extensively cracked and discolored. Core #5, 
from the north side, showed that this deterioration exists to 


8 inches in depth. Trash racks of main culvert intake, south side 
note core hole 2 


Deterioration inside the main culverts is very limited. 

Scaling up to 5 inches deep was noted in a few areas of the 
floor and lower culvert walls. Ground water leaks through the 
vertical construction joints when the lock is empty of water and 
some of these joint edges are scaled. Delaminated concrete was 
detected near the lock ends of the ports, but few areas of 
delaminated concrete were detected in the culverts. Overall, 
the main culverts, except for the entrance areas adjacent to the 


upper gates, are presently in good condition. 


Extensive concrete deterioration was noted around the area of 
the eastern buffer beam on the lower guide wall. Overall, the surface 


area of the lower guide wall was estimated to be 50 per cent scaled 


East guide wall and buffer beam 








and delaminated. The major portion of this deterioration is on 
the upper section of the wall. A pedestrian bridge at the east 
end of the lower guide wall is severely deteriorated with the 


reinforcing steel completely exposed. 


The by-pass culvert exits behind the lower guide wall. The majority 
of the internal sections of this culvert are lined with concrete, 
while irregular shaped sections are brick lined. Although the Lower 
section of this culvert could not be internally inspected, the 
construction joints were estimated to be open as much as 1/2 inch 


and leak considerably when under a head of water. 


The upper section of this culvert, which is located inside the 
upper guide wall, was internally inspected. The construction 
joints in this section were much tighter than those in the lower 
section. However, ground water does leak through all these joints 
and some erosion has occurred along the joint edges. Since most 
of this culvert is either filled with water or protected from the 
weather, little deterioration of the concrete lining has occurred. 
The only crack noted in the culvert was at the west end near the 


entrance where the culvert rounds a corner. This crack was about 


1/2 inch wide and extended nearly all around the culvert. A similar 


type crack was also noted in the same area of the by-pass culvert 


in Lock 33. No problems were visually associated with these cracks. 


Considerable deterioration also existed in the concrete surrounding 


the large trash racks at the by-pass culvert entrance. 


North west 
intake and 


guide wall showing upper main culvert 
buffer beam recess 
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The by-pass spillway, located next to the by-pass culvert entrance, 
is where wood planks or stop logs can be inserted between the short 
columns at the crest to vary the water level of the canal. Both 
the concrete spillway pad below the crest and the approach pad 
were estimated to be 50 per cent delaminated. The 12 foot high 
concrete wall under the crest of the spillway is pile supported 
and protected with sheet piling. Therefore, the surface deterioration 
on the pads, which are 2 feet thick and steel reinforced, presently 
has little effect on this structure. Localized repairs, however, 
have been made and will continue to be necessary to that concrete 
along the crest of the spillway. 

Conclusion 

By-pass tunnel intake and crest of spillway, looking 

At the present time, no areas of this lock require immediate repair. east 
Although large sections of the lock chamber walls have been refaced 
with shotcrete, concrete deterioration behind the shotcrete has 
prevented a good bond with the original concrete. Some areas of 
shotcrete have already fallen off the walls and other sections, 
which are extremely loose, may fall at any time, Deterioration in 
the north lock chamber wall and the upper sill was found to extend 
1 foot in depth or less from the original surface. In the south 
lock chamber wall, deterioration was found to be 1.5 feet or less 


in depth. 


The appearance of the lock chamber walls before refacing with 


shotcrete was probably very similar to the present appearance of 


the guide walls outside the chamber. Due to the thickness of these 


By-pass spillway tailrace 
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massive walls, the majority of the deterioration existing at this 
lock is considered to be a surface condition which detracts only 
from the esthetic value of the structure. Other areas of deeper 
deterioration exist near the buffer beams, at culvert entrances 
and, undoubtedly, in many other small isolated areas which can 


only be located as future repairs are made. 


Open joints in culvert areas should be filled to help prevent 
further deterioration. Since the lock floor is always under water 
and protected from weathering, we conclude that it is in good 


condition. 


The only serious condition noted at this lock was the pedestrian 
bridge at the east end of the lower guide wall. Although only a Lock 22 chamber looking west 
secondary structure, which does not effect the operation of the 


lock, this bridge should be removed or barricaded. 


Lock 32 has been designated as a canal park and many visitors use 


the picnic areas and other facilities. The esthetic value of this 


lock would be greatly enhanced by repair of the surface deterioration, 


Buffer beam and guide wall, west end 
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LOCK 32 CORES 


Deteriorated Intentional Recovered Total 
Location Depth Breaks Depth Depth Comments 
South guide wall 22" (0) Siu B5e Taken below buffer beam 
7' from top of wall 


South wall, 3' above 16" 14" 16" 
culvert entrance 


North wall, 3.5' ie) 1 @ 16.5" 2AM 23" 
above culvert 
culvert entrance 


West sill, 3" 
shotcrete, 12' 
below top of sill 


North wall 
11' from top of wall 


*Data Estimated 
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Scaled Deteriorated Intentional Recovered Total 
Location Depth Depth Breaks Depth Depth Comments 


North lock chamber 7AW ia Le 1 @ Lo" 14" 16" 
wall, 20' from top 
of wall 


North lock chamber Dei 
wall, 10' from top shotcrete 
of wall 


North lock chamber 0-4" Deeper deterioration possible. 
wall, 29' from top shotcrete 
of wall 


North lock chamber 7M) 
wall, 15' from top 
of wall 


North lock chamber 
wall, 25' from top 
of wall 


North lock chamber 
wall, 1' above port 


North lock chamber 
wall, 24' from top 
of wall 
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Scaled Deteriorated Intentional Recovered 
Location Depth Depth Breaks Depth Comments 


South lock chamber ou 14" 0 14" Deeper deterioration exists, 
wall, 5' above bottom shotcrete 


South lock chamber 3" 12a ieee Deeper deterioration possible. 
wall, 27' from top shotcrete 
of wall 


South lock chamber 3.5 
wall, 29' from top shotcrete 
of wall 


South lock chamber qu Deeper deterioration possible. 


wall, 25' from top shotcrete 
of wall 


South lock chamber ats Next to port opening. 
wall, 2' above 
9th port 


South lock chamber 
wall, 28' from 
top of wall 


South lock chamber 
wall, 12" from 
top of wall 
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LOCK 33 


Lock 33 is located on the Brighton-Henrietta Town Line adjacent 
to the Edgewood Avenue Bridge over the Barge Canal. It is 1.3 
miles west of Lock 32 and 4.1 miles from the Genesee River which 
provides the water for this section of the canal. This lock is 
identical to Lock 32 in design and dimensions, except for a small 
powerhouse next to the by-pass spillway. This powerhouse is 


presently used as a storage facility. 


The north lock chamber wall contains deterioration over nearly 

all of its surface. Cores #12-21 revealed that this deterioration 
generally extends from 5 to 14 inches in depth from the original 
surface. Three of these cores (#13, 14, and 15) were taken from 
areas of deep scale below the top of the wall, near vertical 
construction joints, where the concrete surface appeared to be 
continuously wet. These cores showed that deteriorated concrete 
extends into the wall for a depth of up to 2 feet in the vicinity 
of these joints. Groundwater appears to be slowly seeping through 
these joints, as was also noted in the lock culverts, and staining 
the wall as it drains into the lock. Core #17 had a compressive 


strength of 6,300 p.s.i. 


The south lock chamber wall has scaling and delamination over an 
estimated 60 per cent of its surface. Cores #7, 8, 10 and 11 
contained deteriorated concrete from 5 to 14 inches in depth. 
Soundings along the lower 6 feet of this wall indicated that 
portions of these wall sections were in relatively good condition. 


Core #9, which was taken in one of these good sections, contained 


no deterioration and had a compressive strength of 6930 p.s.i. 


Lock chamber, looking east 


Coring north lock wall from "Snooper" 
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Areas of the upper sill below the west gate have been previously 
repaired with concrete. The original concrete around the repairs 
was extensively scaled and delaminated, but no delaminations were 
detected under the repairs. Cores #5 and 6 were taken from the 
sill in areas which contained extensive scaling. Five to 6 inches 
of the original concrete has eroded from the surface in these 
areas. An additional 10 to 12 inches of deteriorated concrete 

was present in these cores, A nondeteriorated portion of Core #6 


had a compressive strength of 5630 p.s.i. 


The upper guide wall has delamination and deep scaling over nearly 

all of its surface. Cores #1 and 2 were taken in this wall from 

locations approximately 200 feet west of the upper gate. Core #1, Sill under west lock gate, core holes 5 and 6, 
p " ‘ right to left 

from an area of deep scaling, showed that deterioration extends 

16 inches in from the original surface. Core #2, from an adjacent 

area which appeared to be in better condition, contained deterioration 


7 inches in depth, The lower portion of Core #2 had a compressive 


strength of 5390 p.s.i. 


In the vicinity of the entrances of the main culverts, adjacent 

to the upper gates, the concrete is extensively scaled and delaminated 
similar to the condition found in Lock 32. Core #3, from over the 
south entrance, revealed that deterioration in this area extended 

over 4 feet into the wall. This deep deterioration most likely 
resulted from drainage down through the floor of the machinery 

pits located directly above this core location. Core #4, from the 


Same area on the north wall, contained deterioration only 17 inches 


in depth. West guide wall; white building in background is 
the powerhouse 








South main culvert intake and trash racks, note 
core hole 3 


North main culvert intake and trash racks, north East guide wall and buffer beam 
west approach wall, note core hole 4 











Above the exits of the main culverts, adjacent to the lower gate, 
the concrete surface is extensively cracked and discolored. On 

the north wall side, the top 3 feet has been recently repaired. 
Core #24, from the center of this wall below the repaired area, 
contained deterioration 10 inches in depth. Cores #25 and 26 

were taken from the adjacent retaining wall, where the center 

area had deteriorated to 6 inches in depth and a corner area 

had deteriorated to over 10 inches in depth. Core #27, taken from 
the retaining wall on the south side of the lock under the concrete 


stairs, contained 12 inches of deterioration. 


The condition of the main and by-pass culverts in Lock 33 is very 
similar to the condition observed in Lock 32. Two cores were 
obtained from the main culvert in the north lock chamber wall. 

Core #22 was taken in one of the few hollow sounding areas found 
on these culvert walls. It was located adjacent to a 1 foot x 

6 foot long area that had scaled 3 to 4 inches in depth. The 

core revealed deterioration 12 inches in depth. Core #23, taken 
from a 3 inch scaled area of the floor in this same area, contained 


only 1 inch of further deterioration. 


The lower guide wall is extensively scaled and deteriorated around 
the area of the east buffer beam. Similar deterioration exists 
around the area of the west buffer beam and both buffer beams at 
Lock 32. Overall, the lower guide wall was estimated to be 50 

per cent scaled and delaminated with the major portion of the 
deterioration located on the upper section of the wall. An old 


pedestrian bridge at the east end of this wall is severely 


North east approach wall, 
left to right 


East guide wall, 


core holes 25 and 


looking south 
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lock wall, core holes 20 and Pai We 


North lock wall, core holes 16 and 17, left to 
right 


Overall view of south lock wall Coring sill under west lock gate 























deteriorated with its reinforcing steel completely exposed. PAGE 80 


Considerable deterioration also exists in the concrete surrounding 


the large trash racks at the by-pass culvert entrance. 


The by-pass spillway at this lock is the same design as the one 
at Lock 32, but some differences were noted, A few years after 
construction of Lock 33, a wall of steel sheet piling was placed 
on the canal side, 40 feet from the spillway crest. A short 
concrete wall was then built on top of this steel sheet piling. 
The existing approach pad area between this wall and the crest 
was then covered with 6 to 12 inches of concrete. This work was 
done in 1918 to provide additional protection for this area. 


Approximately 10 years ago, the short columns at the spillway 


Bypass tunnel intake, powerhouse intake, and 


crest were replaced. A new railing and aluminum grating, walkway spillway crest, left to right 
, 


bridge were also added. 


Some areas of the approach and spillway pads are delaminated, and 
a number of the protruding concrete blocks on the spillway pad, 
which act as energy dissipators, are either missing or loose. 

Areas of scaling and cracking were noted on isolated wall sections. 
This deterioration, however, has little effect on the function of 


this structure. 


One minor problem, associated with this spillway, is the slow 

leakage of water recently noted at the bottom of the spillway 

pad when the. canal is nearly full. This leakage has no effect 

on the function of the lock. The exact path of this water could 

not be determined. However, some of the possibilities are that the 
water could be flowing through the delaminated concrete pads, passing 
through a crack in a sheet piling wall or the concrete wall under 


Spillway tailrace and powerhouse discharge 
the crest, or even flowing under the concrete pads. 
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Conclusion 
No areas of this lock require immediate repair at the present time. 
Nearly all of the north lock chamber wall is extensively scaled or 
delaminated. Cores showed that deteriorated concrete ranges from 
5 to 14 inches in depth from the original surface and up to 2 feet 


or more in joint areas where leakage was noted. 


The south lock chamber wall is in better condition than the north, 
but cores showed that deterioration up to 14 inches in depth exists 
on over one half of this wall. Many delaminated areas of concrete 
on both walls are extremely loose and may fall from the wall at any 
time. Due to the thickness of these massive walls, the majority of 
the noted deterioration is a surface condition which detracts only 
from the esthetic value of the structure. Areas of deeper deterioration 
Lock chamber, looking west 
exist near the buffer beams, at the culvert entrances (especially the 
area over the south main culvert entrance) and, undoubtedly, in many 


other small isolated areas which can only be located as future repairs 


are made. 


Open joints in the culverts should be filled to help prevent further 


deterioration. 


The edge of the lock floor around the bottom of the chamber walls 
was inspected and no scaling or delaminations were detected. Since 
the lock floor is always under water and protected from weathering, 


we conclude that the remainder of the floor is also in good condition. 


The leakage at the bottom of the spillway pad is minimal and the 


South east approach wall, note core hole 27 under 
stairs 
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water is clear. Since the water flows back into the lower pool 
of the canal, this leakage presently causes no problems. However, 
it should be watched and, if the flow increases, measures should 


be taken to alleviate this leak. 


The only serious condition noted at this lock was the pedestrian 
bridge located at the east end of the lower guide wall. Although 
only a secondary structure, which has no effect on the operation of 


the lock, this bridge should be removed or barricaded. 


Pedestrian bridge and east guide wall, as seen 


from spillway discharge channel 


West guide wall and bypass tunnel intake,note 


i 4 East guide wall, north side 
vertical crack in wall, center = z 
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LOCK 33 CORES 


Deteriorated Intentional Recovered Total 


Location Depth Breaks Depth Depth Comment s 


Upper guide wall 5} 5s) 0 SS) 20,5" 
10' from top of wall 


Upper guide wall 6.5" ieee SU Soe 
11L' from top of wall 


South wall behind oo 42" By ay Some breakage at end of core 
upper gate, 3' above due to retrieval. 
culvert entrance 


North wall behind Im@Ge22 
upper gate, 3' above 
culvert entrance 





Deteriorated 


Depth 


West sill 16" 
12' below top of sill 


Location 


West sill 17" 
12' below top of sill 


South lock chamber TS 
wall, 21' from top 
of wall 


South Lock chamber 
wall, 3' above bottom 


South lock chamber 
wall, 16' from top 
of wall 


South lock chamber 
wall, 10' from top 
of wall 


South lock chamber 
wall, 3' above 
bottom 


Intentional 


Breaks 


0 


Recovered 
Depth 
16" 
12" 


14, 5 


Total 
Depth 
22" 
17" 


19" 
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Comments 


Deeper deterioration possible. 


Deeper deterioration possible. 


Top of core was lost. 














Location 


North lock chamber 
wall, 5' below top 
of wall 


North lock chamber 
wall, 9' below top 
of wall 


North lock chamber 
wall, 3' below top 
of wall 


North lock chamber 
wall, 10' below 
top of wall 


North lock chamber 
wall, 8' below 
top of wall 


Scaled 
Depth 


3" 


Deteriorated 


pee lepthe= 
14" 


22a 


Z2eon 


Intentional 
Breaks 


TieeZ 2 


Recovered 


Depth 
22" 


Total 
Depth 


25" 
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Comment s 
Drill water came out 


3' from core hole. 


Deeper deterioration exists, 


Pieces of core lost, 


Drill water came out 
below core hole. 





a en 


Re et A NE A I et RS 1 AE chy Nt mm 
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Deteriorated Intentional Recovered Total 


Location Depth Breaks Depth Depth Comments 


North lock chamber 4,5" 0 po 15" 
wall, 15' below 
top of wall 


North lock chamber 
wall, 16' below 
top of wall 


North lock chamber Drill problems. Deeper 
wall, 4' above deterioration exists. 
bottom 


North lock chamber 
wall, 17' below 
top of wall 


North lock chamber LZ 1@ 8.5" 
wall, 4' above 
bottom 


North main culvert 
4' above floor 


North main culvert 
middle of floor 


*Data estimated. 








Location 


North wall east of 
lower gate, 20! 
from top 


North retaining wall 
east of lower gate 
13' above bottom 


North retaining wall 
east of lower gate 
4' above bottom 


South retaining wall 
below stairs, 5' 
above bottom 


Deteriorated 


Depth 
9,5" 


Intentional 
Breaks 


0 


Recovered 
—Depth _ 


13" 


Total 
Depth Comment s 


13" 


Drill problems. Deeper 
deterioration exists. 
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